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New anti-angiogenesis agents: review of the clinical experience with 
carboxyamido-triazole (CAI) , thalidomide, TNP-470, and interleukin-12 
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1-0 (Pharmacology) 

A review with 83 ref s . is given focussing on 4 agents under investigation 
in the US: carboxyamido-triazole (CAI), thalidomide, TNP-470, and 
interleukin (IL)-12. Angiogenesis was postulated to be a crit. prognostic 
factor and therapeutic focus for malignancy more than 2 decades ago. 
Recent studies indicate quant, assessments of microvessel count to be an 
independent prognostic variable for disease-free and overall survival in a 
wide variety of tumors, and that angiogenesis may be a feasible target 
against which to intervene Pharmacol. Several new and old agents were 
found to have anti-angiogenic activity and have reached clin. trial. This 
review will focus on 4 agents under investigation in the US: 
carboxyamido-triazole (CAI), thalidomide, TNP-470, and interleukin 
(IL)-12. CAI, originally identified for its anti-invasive capacity, was 
shown to inhibit tumor and endothelial cell proliferation by inhibition of 
Ca uptake. It is administered orally, is generally well tolerated, and 
was shown to induce disease stabilization and occasional redns . in tumor 
mass. Thalidomide was shown to inhibit growth factor-induced neo-vessel 
formation, a process that can also explain its earlier devastating clin. 
toxicity. It is administered orally, and is currently in phase II clin. 
trials for prostate cancer, glioblastoma multiforme, and breast 
cancer. TNP-470 is a fumagillin analog that was shown in in vivo 
models to be a potent inhibitor of angiogenesis at concns . that are 
cytostatic to endothelial cells and tumor cells. Lastly, IL-12 may exert 
its anti-angiogenic effects through activation of interferon- . gamma . to 
up-regulate interferon-inducible protein-10, an anti-angiogenic cytokine. 
Phase I clin. trials of IL-12 have shown disease stabilization in several 
tumor types in response to s.c. administration or using genetically 
engineered IL-12-expressing patient fibroblasts. These promising new 
agents join the matrix metalloproteinase inhibitors as important new drugs 
in the anti-cancer armamentarium, 
review angiogenesis inhibitor antitumor 
Angiogenesis 
Angiogenesis inhibitors 

(new anti-angiogenesis agents) 
Interleukin 12 



RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES 
(Uses) 

(new anti-angiogenesis agents) 
IT 50-35-1, Thalidomide 99519-84-3, 1H-1, 2 , 3-Triazole-4- 

carboxamide, 5-amino-l- [ [3, 5-dichloro-4- ( 4-chlorobenzoyl ) phenyl] methyl ] - 
129298-91-5, TNP-470 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(new anti-angiogenesis agents) 
RE.CNT 83 THERE ARE 83 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Alessandro, R; In Vivo 1996, V10, P153 CAPLUS 

(2) Angiolillo, A; J Exp Med 1995, V182, P155 CAPLUS 

(3) Bakay, B; J Pharmacol Exp Ther 1969, V161, P348 

(4) Baran, I; Biophys J 1996, V70, P1198 CAPLUS 

(5) Berridge, M; Ann NY Acad Sci 1995, V766, P31 CAPLUS 

(6) Brem, S; Cancer 1978, V41, P239 MEDLINE 

(7) Brown, A; Annu Rev Physiol 1990, V52, P197 CAPLUS 

(8) Brunda, M; Int J Cancer 1987, V40, P807 CAPLUS 

(9) Brunda, M; J Exp Med 1993, V178, P1223 CAPLUS 

(10) Bukowski, R; Proc Am Soc Clin Oncol 1997, V16, P108a 

(11) Chan, S; J Exp Med 1991, V173, P869 CAPLUS 

(12) Chen, T; Drug Metab Disp 1989, V17, -P402 CAPLUS 

(13) Clemmensen, 0; Arch Dermatol 1984, V120, P338 MEDLINE 

(14) Cole, K; Cancer Met Rev 1994, V13, P33 

(15) Cretton-Scott, E; Cancer Chemother Pharmacol 1996, V38, P117 

(16) Dezube, B; Proc Natl AIDS Malignancy Conference 1997, PA35 

(17) DiPaolo, J; Antibiotics Annual 1958-1959, P541 MEDLINE 

(18) Dixon, S; Proc Am Ass Cancer Res 1997, V38, P428a 

(19) Dvorak, H; N Engl J Med V315, P1650 MEDLINE 

(20) D'Amato, R; Proc Natl Acad Sci 1994, V91, P4082 CAPLUS 

(21) Ezekowitz, R; N Engl J Med 1994, V326, P1456 

(22) Felder, C; Biochem Pharmacol 1994, V48, P1997 CAPLUS 

(23) Felder, C; J Pharmacol Exp Ther 1991, V257, P967 CAPLUS 

(24) Figg, W; Pharmacotherapy 1997, V17, P91 CAPLUS 

(25) Figg, W; Proc Am Soc Clin Oncol 1997, V16, P333a 

(26) Fine, H; Proc Am Soc Clin Oncol 1997, V16, P385a 

(27) Folkman, J; Control of Proliferation in Animal Cells 1974, P833 

(28) Folkman, J; J Biol Chem 1992, V267, P10931 CAPLUS 

(29) Folkman, J; New Eng J Med 1996, V333, P1757 

(30) Fullerton, P; J Neuro Neurosurg Psychiat 1968, V31, P543 MEDLINE 

(31) Gately, M; J Immunol 1991, V147, P874 CAPLUS 

(32) Gimbrone, M; J Exp Med 1972, V136, P261 

(33) Goey, S; Proc Am Soc Clin Oncol 1997, V16, P435a 

(34) Good, D; Proc Natl Acad Sci 1990, V87, P6624 CAPLUS 

(35) Gordon, G; Proc Natl Acad Sci 1981, V78, P2545 CAPLUS 

(36) Gottlieb, A; Lab Invest 1991, V65, P123 MEDLINE 

(37) Gutierrez-Rodriguez, 0; J Rheumatol 1989, V16, P158 MEDLINE 

(38) Hanahan, D; Cell 1996, V86, P356 

(39) Hanson, F; J Bacterid 1949, V58, P527 CAPLUS 

(40) Hess, C; J Neurol 1986, V233, P83 MEDLINE 

(41) Holmgren, L; Nat Med 1995, VI, P149 CAPLUS 

(42) Hori, A; Biochem Biophys Res Commun 1994, V204, P1067 CAPLUS 

(43) Ingber, D; Nature 1990, V348, P555 CAPLUS 

(44) Jacobson, J; N Engl J Med 1997, V336, P1487 CAPLUS 

(45) Killough, J; Science 1952, V115, P71 

(46) Knop, J; Br J Dermatol 1983, V108, P461 MEDLINE 

(47) Kobayashi, M; J Exp Med 1989, V170, P827 CAPLUS 

(48) Kohn, E; Cancer Res 1992, V52, P3208 CAPLUS 

(49) Kohn, E; Cancer Res 1994, V54, P935 CAPLUS 



•a- * 



(50) Kohn, E; Cancer Res 1995, V55, P1856 CAPLUS 

(51) Kohn, E; Cancer Res 1996, V56, P569 CAPLUS 

(52) Kohn, E; J Clin Oncol 1997, V15, P1985 CAPLUS 

(53) Kohn, E; Proc Natl Acad Sci 1995, V92, P1307 CAPLUS 

(54) Kusaka, M; Br J Cancer 1994, V69, P212 CAPLUS 

(55) Lamers, C; Proc Am Soc Clin Oncol 1997, V16, P435a 

(56) Lenz, W; Lancet 1962, VI, P45 

(57) Locker, D; Arch Int pharmacodyn Ther 1971, V194, P39 CAPLUS 

(58) Luster, A; Nature 1985, V315, P672 CAPLUS 

(59) Magram, J; Immunity 1996, V4, P471 CAPLUS 

(60) McBride, W; Lancet 1968, V2, P1358 

(61) Nastala, C; J Immunol 1994, V153, P1697 CAPLUS 

(62) Ochonisky, S; Arch Dermatol 1994, V130, P66 MEDLINE 

(63) Parangi, S; Proc Natl Acad Sci 1996, V93, P2002 CAPLUS 

(64) Pearson, J; Leprosy Rev 1969, V40, Pill MEDLINE 

(65) Placidi, L; Cancer Res 1995, V55, P3036 CAPLUS 

(66) Placidi, L; Drug Metab Disp 1997, V25, P94 CAPLUS 

(67) Pluda, J; Proc 1st Natl Conf on Human Retroviruses and Related Infectio: 
1993, VI, P61 

(68) Pluda, J; Proc Am Soc Clin Oncol 1994, V13, P8 

(69) Preston, G; Cancer Res 1997, V57, P537 CAPLUS 

(70) Rodland, K; Mol Endocrinol 1997, Vll, P281 CAPLUS 

(71) Rutenfranz, I; J Interferon Res 1988, V8, P573 CAPLUS 

(72) Sheskin, J; Hautarzt 1979, V30, P376 MEDLINE 

(73) Tahara, H; Proc Am Soc Clin Oncol 1997, V16, P438a 

(74) Taki, T; J Neurooncol 1994, V19, P251 MEDLINE 

(75) Tanaka, Y; J Urol 1997, V157, P683 CAPLUS 

(76) Tsung, K; J Immunol 1997, V158, P3359 CAPLUS 

(77) Voest, E; J Natl Cancer Inst 1995, V87, P581 CAPLUS 

(78) Vogelsang, G; N Engl J Med 1992, V326, P1055 MEDLINE 

(79) Wulff, C; Br J Dermatol 1985, V112, P457 

(80) Yamaoka, M; Cancer Res 1993, V53, P5233 CAPLUS 

(81) Yanase, T; Cancer Res 1993, V53, P2566 CAPLUS 

(82) Yazaki, T; J Neurooncol 1995, V23, P23 MEDLINE 

(83) Yoshinaga, I; Melanoma Res 1994, V4, P371 CAPLUS 



LI ANSWER 1 OF 1 CAPLUS COPYRIGHT 2003 ACS on STN 
TI Effects of thalidomide on liver cancer 

angiogenesis in mice 
AN 2001 : 669172 CAPLUS 
DN 136:379553 

TI Effects of thalidomide on liver cancer 
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Ding, Aini; Lu, Jiao; Shen, Min 
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DT Journal 
LA Chinese 

AB The vascular suppressive effect of thalidomide on mice 
liver cancer angiogenesis and its mechanism were 
studied. The exptl. animal model with liver cancer 
was made by s.c. inoculation of mice liver cancer HAC 
cells strain in Kunming mice. Mice with liver cancer 

were divided into 4 groups: neg. control group (distd. water perfusion 
stomach), pos. control group (cyclophosphamide 100 mg kg-1, i.p., 1, 3, 
and 5 d after inoculation) , thalidomide A group, and 
thalidomide B group. Mice in thalidomide A and 
thalidomide B groups were treated with thalidomide (50 

mg kg d-1) for 1 and 5 days, resp. after inoculation. The microvessel d. 
(MVD) , PCNA, and VEGF were detected by Envision System immunohistochem . 
MVD were 2. 9.+-. 1.3 and 10. 5. +-.2. 7, and pos. rate of VEGF was 
(0.8.+-.0.2)% and (2. 2.+-. 1.1)%, resp. in thalidomide A and B 
groups. Both the MVD and the VEGF were significantly lower than those in 
neg. control group (P <0.05). The cancer suppressive rate of 
thalidomide A and B groups was 50.1% and 41.5%, resp. The results 
showed that thalidomide can inhibit the growth of mice HAC 
liver cancer through its antiangiogenic function. 

TI Effects of thalidomide on liver cancer 
angiogenesis in mice 

AB The vascular suppressive effect of thalidomide on mice 
liver cancer angiogenesis and its mechanism were 
studied. The exptl. animal model with liver cancer 
was made by s.c. inoculation of mice liver cancer HAC 
cells strain in Kunming mice. Mice with liver cancer 

were divided into 4 groups: neg. control group (distd. water perfusion 
stomach), pos. control group (cyclophosphamide 100 mg kg-1, i.p., 1, 3, 
and 5 d after inoculation) , thalidomide A group, and 
thalidomide B group. Mice in thalidomide A and 
thalidomide B groups were treated with thalidomide (50 

mg kg d-1) for 1 and 5 days, resp. after inoculation. The microvessel d. 
(MVD) , PCNA, and VEGF were detected by Envision System immunohistochem. 
MVD were 2. 9.+-. 1.3 and 10. 5. +-.2. 7, and pos. rate of VEGF was 
(0.8 .+- .0 .2) % and (2 . 2 . +- . 1 . 1) % , resp. in thalidomide A and B 
groups. Both the MVD and the VEGF were significantly lower than those in 
neg. control group (P <0.05). The cancer suppressive rate of 
thalidomide A and B groups was 50.1% and 41.5%, resp. The results 
showed that thalidomide can inhibit the growth of mice HAC 
liver cancer through its antiangiogenic function. 
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TI Nonsurgical treatment of hepatocellular carcinoma 
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CODEN: SOLGAV; ISSN: 0093-7754 

PB W. B. Saunders Co. 

DT Journal; General Review 

LA English 

AB A review. While surgical resection and tumor ablation are the preferred 
therapies for hepatocellular carcinoma (HCC) , these 
are available or appropriate in only a minority of patients. This 
reflects the usual comorbidity of severe underlying liver disease that 
either precludes surgery or makes the surgical approach extremely 
dangerous. Nonetheless, regional control of HCC is highly relevant and 
many regional strategies have been explored, including hepatic 
intra-arterial chemotherapy, transarterial chemoembolization, lipiodol 
chemoembolization, radiation therapy, cryosurgery, percutaneous ethanol 
injection, and radiof requency ablation. In addn. , a variety of systemic 
chemotherapeutic agents have been tested in HCC, including various 
combinations of 5-f luorouracil , doxorubicin, epirubicin, etoposide, 
cisplatin, and mitoxantrone , as well as interferon, tamoxifen, 
capecitabine, thalidomide, and octreotide, Published data 

regarding these regional and systemic therapies will be discussed in this 
review . 
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AB A review. While surgical resection and tumor ablation are the preferred 
therapies for hepatocellular carcinoma (HCC) , these 
are available or appropriate in only a minority of patients. This 
reflects the usual comorbidity of severe underlying liver disease that 
either precludes surgery or makes the surgical approach extremely 
dangerous. Nonetheless, regional control of HCC is highly relevant and 
many regional strategies have been explored, including hepatic 
intra-arterial chemotherapy, transarterial chemoembolization, lipiodol 
chemoembolization, radiation therapy, cryosurgery, percutaneous ethanol 
injection, and radiof requency ablation. In addn. , a variety of systemic 
chemotherapeutic agents have been tested in HCC, including various 
combinations of 5-f luorouracil, doxorubicin, epirubicin, etoposide, 
cisplatin, and mitoxantrone, as well as interferon, tamoxifen, 
capecitabine, thalidomide, and octreotide, Published data 
regarding these regional and systemic therapies will be discussed in this 
review. 
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AB A pharmaceutical compn. for the treatment of hepatocellular 
carcinoma comprises thalidomide and a pharmaceutical ly 
acceptable carrier. Capsules each contg. 50 mg drug prepd. from 
thalidomide 50, lactose 50, corn starch 18, and Avicel 65 mg. The 
components were blended, passed through a No. 45 mesh-sieve, and filled 
into hard gelatin capsules. 

TI Pharmaceutical compositions containing thalidomide for the 
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AB A pharmaceutical compn. for the treatment of hepatocellular 
carcinoma comprises thalidomide and a pharmaceutically 
acceptable carrier. Capsules each contg. 50 mg drug prepd. from 
thalidomide 50, lactose 50, corn starch 18, and Avicel 65 mg. The 
components were blended, passed through a No. 45 mesh-sieve, and filled 
into hard gelatin capsules . 
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AB A review with 83 refs. is given focussing on 4 agents under investigation 
in the US: carboxyamido-triazole (CAI), thalidomide, TNP-470, and 
interleukin (IL)-12. Angiogenesis was postulated to be a crit. prognostic 
factor and therapeutic focus for malignancy more than 2 decades ago. 
Recent studies indicate quant, assessments of microvessel count to be an 
independent prognostic variable for disease-free and overall survival in a 
wide variety of tumors, and that angiogenesis may be a feasible target 
against which to intervene pharmacol. Several new and old agents were 
found to have anti-angiogenic activity and have reached clin. trial. This 
review will focus on 4 agents under investigation in the US: 
carboxyamido-triazole (CAI), thalidomide, TNP-470, and interleukin 
(IL)-12. CAI, originally identified for its anti-invasive capacity, was 
shown to inhibit tumor and endothelial cell proliferation by inhibition of 
Ca uptake. It is administered orally, is generally well tolerated, and 
was shown to induce disease stabilization and occasional redns . in tumor 
mass. Thalidomide was shown to inhibit growth factor-induced neo-vessel 
formation, a process that can also explain its earlier devastating clin. 
toxicity. It is administered orally, and is currently in phase II clin. 
trials for prostate cancer, glioblastoma multiforme, and breast 
cancer. TNP-470 is a fumagillin analog that was shown in in vivo 
models to be a potent inhibitor of angiogenesis at concns . that are 
cytostatic to endothelial cells and tumor cells. Lastly, IL-12 may exert 
its anti-angiogenic effects through activation of interferon- . gamma . to 
up-regulate interferon-inducible protein-10, an anti-angiogenic cytokine. 
Phase I clin. trials of IL-12 have shown disease stabilization in several 
tumor types in response to s.c. administration or using genetically 
engineered IL-12-expressing patient fibroblasts. These promising new 
agents join the matrix metalloproteinase inhibitors as important new drugs 
in the anti-cancer armamentarium. 
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129298-91-5, TNP-470 
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